Speculation spread in mergers and acquisitions (M&A), measured as the percentage difference between the offer price and the closing stock price of a target the day after the announcement, is the starting point for risk arbitrage returns, a topic receiving greater consideration both in practice and in the empirical literature. Reflecting the degree of risk in merger arbitrage investments, we found no significant difference between the speculation spread in domestic and foreign Polish deals, between 2000 and 2013. However, we found higher returns for cross-border portfolio, therefore investors seem more pessimistic with regards to the expected risk in cross-border deals. Also, on average, deal spreads do not correctly reflect the level of risk in merger arbitrage strategies with Polish targets.
Introduction
The mergers and acquisitions (M&A) activity creates opportunities not only for the companies directly involved in the process of merging or acquisition, but also for the mergers arbitrageurs, seeking to benefit from the risk surrounding announced M&A transactions. Invariably, the market price of a target company is automatically adjusted upward following the pronouncement of an acquisition offer. The spread between the bid price and the market price on the day subsequent to the acquisition announcement constitutes the base for merger arbitrage strategies. Evidence shows that merger arbitrageurs are extremely dynamic traders and they get heavily involved in M&A, trading the target and/or the acquirer's stock in the days around the announcement.
Merger arbitrage, also known as risk arbitrage, is a strategy that attempts to capture the difference (also referred as the spread) between the price of the target immediately after the transaction announcement, and the offer price that the acquiring company made public (Umber, 2010) . The objective of this investment strategy is to benefit from this arbitrage spread, which exists due to the uncertainty that the transaction will take place in the same conditions as it was announced. The arbitrage spread is captured between the acquisition or KEYWORDS mergers and acquisitions (m&a); risk arbitrage; financial crisis merger's announcement and its consummation date. Successful transactions have spreads narrowing to zero by the closing date. However, risk arbitrage also involves some risk because the arbitrageur will register a loss if the transaction fails. Hence, the size of the spread depends on the perceived risk of the deal closing, but also on the length of time expected until transaction completion.
More to the point, merger arbitrage involves risks, but they are compensated by large excess returns. According to the literature, the returns from risk arbitrage have historically beaten the returns on short-term treasuries, money market funds or other short-term investments, if a similar period is considered. Nevertheless, the substantial excess returns in this case present a higher risk of principal loss, since investing in merger arbitrage do not generate an income stream like fixed income investments.
The global financial crisis (GFC) created a perfect framework for risk arbitrageurs. Nawrocki and Wielgus (2011) found evidence that during 2008 unusually large spreads between the bid price and the target stock price post-announcement were reported, due to investors' increasing concerns that bidders could not finance the transactions. In this context, when a cash M&A offer was announced, the risk arbitrageur could have bought the target stock, in order to capture the spread. Similarly, when a stock M&A offer was made public, the risk arbitrageur could have bought the target stock and shorted the bidderthis strategy aiming to hedge against a possible decline in the value of the acquiring firm.
Given the complex structure of risk arbitrage investment strategy, with all the advantages and risks involved, it is particularly interesting to observe how and if they differ when cross national companies are involved.
This article examines Polish domestic and cross-border transactions and the focus is on the relation between the ex ante indication (as measured by deal spreads) and the ex post completion in risk arbitrage. We aim to determine to what extent the speculation spread anticipates the subsequent offer risks. Next, how do investors perceive domestic deals as compared to cross-border ones? We expect to find larger spreads or higher returns for cross-border deals, to compensate for the additional risk involved by at least two different legal, cultural and political systems (unlike domestic transactions, were such costs do not apply). What are the main determinants of the speculation spread? To what extent do bid characteristics such as the bid premium, the target managerial attitude, or the duration affect the dimension of the speculation spread? Are these different in cross-border deals, or they are indifferent to national barriers?
This article shows that neither bid premium nor deal spreads differ in domestic deals, as compared to cross-border transactions. We employ risk arbitrage investment portfolios to assess the post-announcement deal consummation. Automatically, every stock in the portfolio incorporates investors' expectations pertaining to the risk factors in such an investment strategy, and these are time till completion, probability of deal failure and price adjustments. We show that merger arbitrage cross-border portfolio gained higher monthly returns than the domestic portfolio, however with higher risks, since the Sharpe ratio is considerably lower.
The rest of the study is structured as follows. Section 2 reviews the main literature on the typical risk arbitrage investment strategy, main advantages and risks of merger arbitrage and the profitability of merger arbitrage. Section 3 describes the institutional background of M&A transactions in Poland. Section 4 present the data used to investigate the risk in merger arbitrage. In Section 5 we test the main determinants of the speculation spread and analyse it in relation with target and bid characteristics, both known and unknown at the announcement date. We also develop merger arbitrage investment portfolios, to measure the performance and the associated risk of domestic and cross-border transactions. The article ends with some concluding remarks.
Literature review
This article focuses on risk arbitrage, an event-driven process, which involves betting on the outcome of corporate events, like merger and acquisition announcements. Merger arbitrage was an inconspicuous activity which started to become a more known process in the mid1970s, with the emergence of Ivan Boesky and the boom in the takeover activity. Investment banks developed special departments for risk arbitrage. However, more recently, as the volume of these investments increased, the spreads narrowed and the target stock price reacts more quickly after a takeover announcement. Nowadays, risk arbitrage has become more popular in the financial landscape, given the bull market from the 2003-2008 period, as well as the frenzy in M&A activity (see, e.g., Martynova & Renneborg, 2008; Williams & Liao, 2010) .
For the purposes of this article, merger is defined as a combination of two firms, and the outcome is that one of the merging companies ceasing to exist. The dominating firm in the deal preserves its own legal personality and acquires all the assets and liabilities of the other company. Conversely, an acquisition (or takeover) may be defined as the purchase by one firm, generally economically stronger, of the shares or assets of another entity, with the scope of gaining control over it. The most important characteristic of the acquisition is the transfer of rights to control and manage the business from one group of shareholders to another. It should be considered that in the literature these definitions are repeatedly used interchangeably and the distinction between M&A is unclear and mostly conventional (see Gaughan, 2007, p. 279) .
The focus in this article is on merger arbitrage, which involves taking a position in the target or in the acquirer company. Therefore, we must have a clear view of the acquirer's and the target's identity, even in the case of 100% acquisition, i.e., a merger. In the case of a hostile acquisition, usually the larger company or the one that initiates the merger is considered the bidder. Moreover, when the two companies that merge have approximately the same value, we consider that the acquirer company is the one whose shares continue to exist after the merger.
In the business practice, the most frequent forms of transaction are cash based or stock based M&A.
1 As Goergen and Renneboog (2004) argue, when a cash offer is concerned, the simplest arbitrage strategy requires the purchase of the target's stock, which would be kept until the consummation date. At that moment, the arbitrageur sells the shares to the bidder for cash, therefore gaining the difference between the purchase price and the offer price (also called speculation spread). Ultimately, the arbitrageur may purchase put options on the target's stock in order to hedge against a fall in value if the deal is not completed in the same terms as stated at the announcement date. In the case of a cash offer, there are two major sources of profit for the risk arbitrageur: the speculation spread and the dividend paid by the target company.
Secondly, when a stock offer is involved, the merger arbitrageur will buy the target's stock and in the same time sell short the stock of the bidder. Taking a short position in the acquirer's stock protects the arbitrageur's downside risk, in the case of a decrease in the price of the acquirer company's stock. Unlike the cash offers, stock offers imply three sources of profit. First, the spread between the price gained from the short sale of the bidder's shares and the price paid for the target's shares. Second, the dividend paid for the shares hold in the target company. Still, this is not a true source of profit, since it is offset by the payment of dividends for the acquirer's shares, which were borrowed and sold short. Last, the interest that the arbitrageur's broker paid on the proceeds from the short sale transaction.
The related literature underlines the advantages of investing in risk arbitrage. Ineichen (2002, p. 117) , Gaurav and Xinyu (2010) and Garfinkel and Hankins (2011) reveal a few of them: the returns from risk arbitrage are not correlated with the market returns; risk arbitrage returns are less volatile than the returns of Standard & Poor's 500 Index; in the longterm, they are higher than the returns obtained from investing in traditional instruments.
As for the risks, the literature recognises the completion risk as the most important risk in merger arbitrage strategies, followed by the uncertainty around the losses volume in the case of deal failure (see, e.g., Gaurav & Xinyu, 2010; Umber, 2010) . Moreover, deal terms (and the most important one is the time till consummation) are also subject to uncertainty, since any change may affect directly the investment's performance. Since merger arbitrage returns are compensating for these risks, any adjustment in the risks will be reflected in the arbitrage spread (Baker & Savasoglu, 2002) .
Specific for the emerging markets are antitrust issues that may block some deals. Moreover, shareholder dissent may prevent some deals to be completed and take legal measures to prevent it, if the majority of the shareholders are against the deal. Management issues are also a risk factor, because the integration part is essential for the success of every M&A deal. Demeter (2007) divide risk arbitrage risks in two main categories: deal risk and portfolio risk. He defines deal risk as comprised of all the factors that could prevent or delay the consummation of the deal, such as market risk, interest rate risk and the target company's financial situation, legal aspects, agreement terms or the acquirer becoming a target. In the portfolio risk's category, he includes all the factors that affect the assembly and management of the merger arbitrage portfolio, like the use of leverage and the merger arbitrage portfolio diversification issue. Umber (2010) argues that cross-border deals present different risks as compared to cross-border transactions. Beside higher transaction costs (that he accepts yet does not model in his paper) and additional costs (arising from gathering data in two languages, holding portfolios in different currencies), cross-border transactions also include higher information asymmetries and potentially more agency conflicts. Therefore, one would expect higher speculation spreads for cross-border deals, in order to compensate for the additional risks.
The basis for speculative returns relies heavily on the post-announcement market price of a target company, which deducted from the initial offer price generates the speculation spread. Basically, the spread labels perfectly the market pricing of any announced M&A conditional on the pronounced offer price and the observed bid characteristics. In essence, the speculation spread is the pedestal of risk arbitrage returns.
Several factors can impact on speculation spreads and on deal premiums. The most important ones are the existence of rumours, the target managerial attitude (friendly or hostile), toeholds (the percentage that the bidder has in the target prior to the announcement), the method of payment (cash, stock or a combination of the two), completion, duration, and deal value. However, due to missing data, we will further analyse some of them, as well as several other factors that are important for our sample. Moreover, using these factors allow for obtaining relevant and robust results. Hence, we will continue with bid premium, pennystock, rumours, duration, competition, the cross-border effect, deal value, EU Tax Merger Directive, GFC. The relationship between the bid premium and the speculation spread is a positive one. As Officer (2007) shows that the higher is the premium, the larger is the spread, because arbitrageurs have more premium to lose if the transaction is not completed according to the initial terms.
The focus of this research is the comparison of cross-border versus domestic deals. Therefore, one of the main factors which directly impacts the deal spread and the profitability of the merger arbitrage investment strategy is the cross-border indicator. The rationale is that foreign bids handle different economic settings and thus the risks involved are higher. This is further transposed in higher spreads and potentially higher returns (which are, however, strongly diminished by transaction costs).
Pennystocks may be viewed as an indicator for companies in financial distress, whose stock trade at low prices (in our case, we have considered €5) and eventually the companies want to be acquired. In this case, those target-initiated deals might present different premium and spread characteristics.
Regarding the indicator deal began as a rumour, there are many conflicting opinions in the literature. For instance, Jarrel and Poulsen (1989) and Nawrocki and Wielgus (2011) argue that rumours about the planned deal usually attract more potential buyers, which lead to an increase in price and a decrease in premiums. On the other hand, Jindra and Walkling (2004) show that there is an inverse relationship between deal spreads and the existence of rumours.
Deal size is another important factor that impact the speculation spread. Deals of relatively small size do not significantly affect the bidder, hence the investors are likely to believe that lower execution risks are related with such transactions and thus there is a negligible impact on the firm's stock price. On the other hand, larger transactions generally have higher premiums associated, because the risks are also higher.
On 1 May 2004, Poland fully adopted the EU Tax Merger Directive. According to this directive, mergers between Polish firms and resident companies in EU Member States have the same treatment as domestic mergers. Therefore, one would expect that the implementation of this directive impacts the deal spread, meaning that lower taxes or higher transparency should reflect into lower spreads.
The GFC is another factor that strongly affected not only the M&A activity in Poland and worldwide, but also the speculation spreads. Higher uncertainties, funding constraints, limited investment opportunities determined arbitrageurs to ask for higher spreads when investing in merger arbitrage and betting on the favourable outcome of the deal. Moreover, the related literature (see, e.g., Jindra & Walkling, 2004) suggests that deal spreads anticipate price amendments and deal duration. Similarly, Officer (2007) found a positive correlation between deal spreads and duration. When the deal is expected to be quickly completed, the spread is lower, because investors will get the offered compensation in a short time frame.
Abovementioned factors which are critical for the speculation spread in risk arbitrage activity are confirmed by numerous researchers. Still, they have divergent opinions in what regards the amplitude and the influence of these factors on deal spreads and the overall success of risk arbitrage strategies. We aim to contribute to the existing literature by focusing on the determinants of speculation spreads in Polish M&A transactions and their differences in two sub-samples, i.e., foreign vs domestic deals.
The empirical literature on deal spreads and risk arbitrage may be viewed as small or not enough researched. The next paragraphs present the most important studies on this topic. One aspect commonly addressed is the return of risk arbitrage investments. The existing literature argue that the target's stock earns high returns. Early empirical researches on risk arbitrage returns find abnormal returns. Some of them analysed repurchase offers, Lakonishok and Vermaelen (1990) , while others focused on cash tender offers: Larcker and Lys (1987) , Dukes, Frohlich, and Ma (1992) , and Karolyi and Shannon (1999) .
More recent studies got to the same conclusions. Mitchell and Pulvino (2001) inspected 4750 cash and share deals from 1963 to 1999. They find positive excess returns even after accounting for transaction costs (their portfolio of only domestic deals has an annual rate of return of 16.05%, which becomes 10.64% after including transaction costs).
Baker and Savasoglu (2002) analysed deals ranging from 1981 and 1996 and they find lower but positive abnormal return of 0.6-0.9% per month. Jindra and Walkling (2004) found that arbitrage strategies involving 362 cash tender offers in the US (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) lead to monthly abnormal returns of 2% above the market index. Mengkiat (2008) analysed over 800 deals from emerging markets, in the period ranging from 2001 to 2007, and found excess return of 7.1%. Umber (2010) inspected deal spreads of European M&A transactions in the 1991-2007 period, and find annualised excess returns of 21% for the domestic merger arbitrage portfolio, while the cross-border merger arbitrage portfolio performance was much inferior, of only 12.76%.
Another aspect documented in the literature is the deal spread. Most M&A transactions register positive deal spreads. The target company's stock price is usually slightly lower than the offer price at the announcement date, reflecting the deal consummation timing, the likelihood of failure, and the probability of deal revising. These are the most important risk factors in merger arbitrage. Hence, deal spreads can reflect the perceived risk in merger arbitrage.
There are numerous studies dealing with the examination of deal spread. Some of them are those of Mitchell and Pulvino (2001) , Baker and Savasoglu (2002) , Jindra and Walkling (2004), and Walkling (1985) . They examined the evolution of arbitrage spread since the announcement day to the resolution day. These studies found that for successful deals, the arbitrage spread gradually narrowed once the resolution date got closer; however, for unsuccessful deals, the arbitrage spread increased on the termination announcement.
Overall, deal spreads react on the expected time to deal completion. This also applies to all other risk factors in a similar manner: in general, better conditions reduce the deal risk; hence, it should translate in smaller deal spreads. Accordingly, Jindra and Walkling (2004) shows that deal spreads anticipate deal duration and the probability of price revision. Officer (2007) , which inspected a wide sample of mergers and tender offers (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) , report that there is no correlation between deal spreads across contemporaneous deals. Umber (2010) finds no significantly difference between domestic and cross-border deals, suggesting a similar degree of arbitrage risk.
Despite the differences in returns and risks that characterise merger arbitrage investment strategy, it makes the purpose of this study to shade some light over the unanswered question 
M&A in Poland
We analyse target stock prices both before and after the announcement date, in order to observe potential differences between domestic and cross-border M&A transactions in Poland. As the literature suggests (see, e.g., Allen, Golab, & Powell, 2010) , investing in Central and Eastern European (CEE) countries became increasingly interesting, due to a lot of factors. The main determinants explaining why investors prefer targets located in CEE region are the sustainable growth perspectives. As the World Bank data shows, 3.4% GDP growth was recorded for the CEE region, for 2015, compared to 1.7% growth in the Euro Area and 2.4% GDP growth in the US. The Warsaw Stock Exchange (WSE) is the largest national stock exchange in the CEE and one of the fastest-growing exchanges in Europe. It is considered the financial centre of CEE region and one of the key markets on the continent. It is the second largest stock exchange, when looking at Eastern Europe, behind Moscow Exchange, both in terms of market capitalisation and penetration -or market capitalisation divided by gross domestic product. Another reason that makes Poland particularly interesting for this research is that, in recent years, WSE has become one of Europe's most dynamic Initial public offerings (IPO) markets. For several years now, the WSE has been a leading European exchange by the number of IPOs. It was the second largest market for IPOs in 2010 in Europe behind the London Stock Exchange. The London Stock Exchange led in funds raised (US$8.9 billion), whereas the WSE registered the most transactions (95 deals), 2 including the largest one, US$2.7 billion from the privatisation of Poland's largest insurance company, PZU SA in Warsaw. The next year, 2011, revealed an intensive development of the WSE in terms of number of listed companies, which increased by 33% (compared to 2010) placing WSE the first in the world, outperforming even China's Shenzhen Stock Exchange, with a 21% year on year growth. In 2013, WSE ranked second in Europe by the number of IPOs with 54 IPOs on both equities markets. The IPOs in Warsaw represented 20.2% of all IPOs in Europe in 2013 (WSE, 2014) . The equity turnover growth indicator for 2011, standing at the level of 25%, ranked WSE on the fifth place in the best stock markets in the world and the leader in Europe. According to the PwC's IPO Watch Europe report, in 2012 WSE occupied the first place on the continent at the number of IPOs (105), and the fifth (however, the first in the CEE region) when looking at their value (€731 million).
Poland may be viewed as a European success story. At the same time as other European countries met recession or economic stagnation, economic growth in Poland has progressively continued during the last five years.
Today it is the sixth largest EU state in terms of economic output, with growth forecasts for the next couple of years being considerably higher than the EU average (Investor's Guide for Manufacturing Companies, 2016) . Poland has turned out to be one of the most effervescent and flourishing business locations in Europe. Its 38 million inhabitants form a great domestic market, with a vibrant increase in consumption. Besides being a strategic location for M&A, it is an opportunity for risk arbitrageurs to gain from betting on the outcome of these transactions. Figure 1 illustrates the evolution of the M&A announcements in Poland, based on their numbers and volume, during 1993-2013 period. We can notice that in recent years there was a slowdown in the M&A activity which was strongly impacted by the recent GFC. However, this year is expected to be an interesting one in what concerns the M&A activity in Poland. This is mainly attributable to the privatisation strategy of the Polish government and also to the consolidation trends in some sectors. Moreover, it is also expected that several large global and Polish capital groups will put on the market part of their assets, due to their as global restructuring strategy. On the other hand, in addition to privatisation, which is expected in Poland in the future, the Ministry of State Treasury will also press on additional restructurings of capital groups where it holds a stake. As a result, one could expect some important sale offers in next years.
This study adds more value to the existing literature, because, to our knowledge, it is the first article focusing on Polish deal spreads, by analysing deal spreads across different samples, which in our case are domestic versus cross border M&A Polish transactions.
The recent GFC determined a slump and a serious slowdown of the M&A activity worldwide, including Poland. Consequently, M&A is perceived as one of the riskiest investments, since a single investment mistake can be very costly in our time, given the cost of capital has augmented, while its availability has decreased.
The literature agrees that a revitalisation of the Polish M&A activity depends heavily on full liquidity being recaptured in the banking sector. Besides this, numerous other factors influence the activity of M&A Polish market. First of all, in contrast to the US or even some western European countries, where authorities are involved in the M&A activity very actively, the Polish M&A market has not yet benefited from the governmental financial support to revive falling sectors. Concerns have appeared that groups from other states that have Polish subsidiaries will attempt to reduce the effects of the GFC at the cost of units operating in the rather healthy economic environment in Poland. As a result, this could translate into an outflow of funds and, in the end the bankruptcy of Polish subsidiaries belonging to cross-border groups. Next, in Poland there are many financing sources, most of them coming from the EU, particularly those granted to infrastructure projects (Poland is the biggest receiver of EU funds). In addition, notable financing sources are represented by private equity funds, which have lately been functioning in Poland with considerable caution.
One important weakness that characterises the preparation of M&A Polish transactions comes from economic aspects. A major issue is that the decisions to buy undertakings are frequently taken based on incomplete evaluations. This difficulty could have as a cause the lack of any tradition of referring to the services of firms giving M&A consultancy.
In Poland, the regulation of acquisition of shares and assets is made by general Civil Code rules and for shares, to a certain extent by pertinent provisions of the Code of Commercial Companies. There are efforts in changing or adapting the Civil Code of 1964 with other new regulations, more compatible with the challenges of the current economic environment.
Polish tax and legal systems were subject to significant changes starting early 1990s, in order to deal with the needs of a market economy and to adapt to EU law, required by Poland's accession to the EU (1 May 
Data used
Our analysis is based on merger and acquisition announcements taken from Zephyr database (published by Bureau Van Dijk), the most comprehensive database of M&A transaction information. The preliminary search criteria for the use of this article were as follows: we selected all tender offers for publicly-listed target firms at WSE, between 1 January 2000 and 15 May 2013. The deal status of the transactions that we included was completed, rumoured and withdrawn. We ended up with 301 observations (which compose what we will further refer to as preliminary sample). However, we exclude all transactions without information on the tender or exchange offer period, as well as on the target's stock price. Hence, due to missing information, our final sample contains 30 observations. The stock prices were downloaded from https://stooq.us/. The transactions included in the sample were verified one by one and assigned to one of the following categories: cross-border or domestic. Table 1 contains selected descriptive statistics of our preliminary sample of Polish deals. Panel A shows the distribution of transaction types per year. We differentiate between transaction types in relation to the bidder competition, the deal status, and the origin of the bidder, which gives the two sub-samples: domestic vs cross-border. Panel A also shows that the 301 tender offer announcements are distributed unequally over the 13-year observation period. The period following 2009 is the most concentrated, while in 2000-2002 only a few transactions respect our selection criteria. Kalinowski (2012) documented this issue in the context of the crisis' impact on WSE and argued that at the beginning of the financial crisis (2008) In what concerns the competition aspect, Panel A shows that for most of the deals there only single bidders involved. However, in 2013 the competition increased significantly, underlying an improvement in the M&A activity, in the context of a return of investors' confidence.
Surprisingly, the average bid premium, as provided by Zephyr database (both at the rumour date and at the announcement date) is negative, around -9%, meaning that the target firm's stock price trades below the offer price in the day following the announcement. However, this is in line with the findings of Umber, which also documented a negative premium (-19%) for his sample of European deals.
After analysing the main characteristics of all the deals announced according to our selection criteria (i.e., the preliminary sample), we will further move to the final sample. As mentioned above, we eliminate the deals for which we have not the offer price or the announcement date, as well as the stock prices. Lastly, we end up with 30 transactions that Domestic  cross border  2013  30  9  4  14  16  11  2  2012  79  31  3  29  50  26  7  2011  27  10  3  15  12  11  2  2010  28  16  2  9  19  13  5  2009  40  26  5  22  18  18  10  2008  16  8  3  6  10  8  3  2007  8  2  -2  6  2  0  2006  14  6  -4  10 compose our final sample that we will further analyse. Table 2 contains the deals that create our final sample of Polish deals. Panel B presents selected descriptive statistics. As it can be observed, data is almost equally divided in domestic (57%) and cross-border deals (43%). Competition is very low, with only 1 case that involved a multiple bidder. 3 One aspect that was met by the preliminary sample and is also characterising the final one is the high presence of pennystocks (53%), quite a common feature for emerging markets. Next, most of the transactions were completed (83%), while only 17% were withdrawn. Forty per cent of the cases manifested acquisition rumours, much more than other studies documented. More than half of the deals had a value higher than €9.35 million and the average duration from the announcement till the completion is 62 days.
Another fact that is in line with the characteristics of the preliminary sample is the negative average bid premium, around 14% at the rumour date, meaning that the target firm's stock price trades below the offer price in the day following the rumour. Next, the average bid premium at the announcement day is a bit lower than at the rumour date (-11%), meaning that the target stock price trades below the offer price in the day following the announcement. However, this also suggests that, on average, the target's stock price is more sensitive following an announcement as compared to rumours only.
This article aims to investigate the difference between foreign and domestic offers, regarding deal spread and premium. Following the methodology of Umber (2010), we calculate the bid premium as the difference between the announced offer price and the average stock price of the target between 30 and 10 trading days before the announcement date. Next, deal spreads are computed as the difference between the pronounced offer price and the closing stock price on the first day after the announcement.
Average daily spreads for our sample may be observed in Figure 2 . For each trading day around announcement, the distribution of the median and the mean deal spreads is presented. They both present a similar trend. Looking at the mean deal spread, we observe that it starts at roughly 14%, and accelerates to fall to roughly 2% on the day after the announcement. This pre-offer run-up pattern is well documented in the literature (Schwert, 2000) . After the announcement, the spread shows a slow decline, meaning that investors already incorporated the information regarding the acquisition in the stock price.
Empirical analysis
In this section, we run a multivariate regression to determine the factors influencing the deal spread in domestic and foreign transactions. Next, we move to the profitability analysis, where we create two portfolios of domestic and cross-border deals respectively, to compare their return and the risks associated, as measured by the Sharpe ratio. For this section, we employ the methodology developed by Umber (2010).
Determinant of bid premium and deal spread
To recognise the importance of the factors influencing the deal spread, suitable interaction variables are added to the Ordinary Least Squares (OLS) regression equations. The model takes the form of equation 1, with the deal Spread as a dependent variable, or equation 2, when the deal Bid premium is the dependent variable. In these equations, the dependent variable, Spread, is calculated according to Umber (2010) as the difference between the offer price and the closing stock price starting with the first day after the announcement. The Bid premium is computed as the difference between the offer price and the average target's stock price between 30 and 10 trading days before announcement. The Crossborder variable marks all the bids by foreign acquirers. Non-crisis is a dummy variable, which assigns the value of 0 for deals announced before 2008 and 1 otherwise. Deal value indicates the amount of each deal (number of shares multiplied with the offer price per share). Directive is again a dummy variable that refers to the EU tax Merger Directive. (2010), if the duration exceeds one year, we will consider 252 days (this is the case for 3 deals in our sample). Rumours is an indicator taken from the Zephyr database to show if rumours about the deal existed before the announcement date. Finally, the Spread_wig measures the average excess return (triggered starting the first day after the announcement till completion or withdrawal) for each stock above the Warsaw Stock Exchange WIG Total Return Index (WIG). Table 3 shows the results of the multivariate regression analysis, having as the dependent variable the Deal spread and the Bid premium. The table reports on the left side the Bid premium (pre-offer), while on the right side of the table, we consider the deal spread (post-offer) as the dependent variable. Model 1 reports a plain OLS regression, where the cross-border coefficient is not significant hence there is no evidence of differences between cross-border and domestic offers, as concerning the Bid premium so the perceived risks. This implies that foreign bidders offer as much as domestic ones.
On the right side of the table there are reported the results of the multivariate regression analysis, with Deal spreads as the dependent variable. The cross-border coefficient is not significant hence there is no evidence of differences between cross-border and domestic offers, as concerning the spread so the perceived risks.
One important outcome to analyse is the negative relationship between the Bid premium and Deal spread, as reported in model 2. Umber (2010) documented the same negative relationship, however other studies (e.g., Baker & Savasoglu, 2002; Jindra & Walkling, 2004) found a positive relationship. To put it differently, one would expect that bids offering high premium should also report high spreads. However, this is not the case in this study. One possible explanation is that investors might buy the target's stock before the announcement date (especially in rumoured transactions), yet after AD-10 (given that the method of computing the bid premium relies on the stock price in AD-30, .
In what concerns the EU tax Merger Directive, the regression results show that it is highly statistically significant and it influences negatively the Deal spread as well as the Umber (2010) , if the duration exceeds one year, we will consider 252 days (this is the case for 3 deals in our sample). Rumours is an indicator taken from the Zephyr database to show if rumours about the deal existed before the announcement date. Finally, the Spread_WIG measures the average excess return (triggered starting the first day after the announcement till completion or withdrawal) for each stock above the WiG index. the numbers we report in parentheses are standard errors, and *, **, and *** show the significance at the 10%, 5%, and 1% level respectively. source: own calculations.
Dependent:
(1) bid premium (2) Bid premium. Focusing on Deal spreads, we can state that neither after controlling for the implementation of the new tax merger directive, cross-border deal spreads are not statistically significantly different from zero. However, what we can state is that definitely the implementation impacted the deal spreads, since including this variable in our regression makes results more robust and the significance level for the cross-border indicator increases considerably. Duration is significant in both regressions, which is in line with our expectations and with the empirical literature. The reported relationship is positive, meaning that transactions that take longer to complete are more risky. One of the main factors contributing to this is the lengthy regulatory review process that erodes the returns to risk arbitrage. Our results are supported by Jindra and Walkling (2004) that also found positive coefficients on the duration of a deal, consistent with longer deals being more expensive.
One additional insight from Table 3 is that the Spread_WIG matters for the deal spread. The negative relationship that we find between the deal spread and the excess return over the WIG index could be understood as follows: the higher the difference between the target's stock return and the WIG index return, the lower the spread. In other words, when the individual performance of the target's stock price is higher than the return of the market index, investors quickly incorporate this into the stock price and accordingly, into the deal spread. This is quite reasonable, because an over-performance means automatically lower risks, therefore lower speculation spread.
The presence of Rumours is not significant in the spread models. However, we report a negative relationship; offers preceded by a rumour determine lower spreads compared to deals where rumours do not exist. This finding is in line with previous results, and it could be explained as follows: when there are rumours, there is more competition and the bidding for target stock is higher, determining a lower difference between the offer price and the target stock price in the first day after the announcement, i.e., Deal spread. As reported in Table 4 , the tests conclude that the coefficients are robust and there is no evidence of heteroscedasticity either for the bid premium or for the deal spread's equation. Overall, the multivariate regression analysis shows that there is not a significant difference between deal premiums and spreads of domestic and cross-border bids. Hence, the capital market in Poland assesses domestic and cross-border transactions to contain similar levels of arbitrage risk. For this reason, we would still expect similar returns to merger arbitrage investments as we will focus on in the following paragraphs.
Profitability analysis
Merger arbitrageurs buy target stock shortly after the deal is announced, at a discount, and keep it until resolution date to receive the offer price. Their capital gain comes from the deal spread. The modern portfolio theory, which also applies to merger arbitrage, shows that higher portfolio risk has to be compensated by higher returns. Next, we construct an equally weighted portfolio, in order to assess the profitability of merger arbitrage investment based on our sample. Following Umber (2010), a deal is included in the portfolio the next day after the announcement. Jindra and Walkling (2004) and Baker and Savasoglu (2002) considered the second day after the announcement; however, in our opinion, using the first trading day after the announcement is a realistic starting point, as arbitrageurs usually require only one trading day to conclude if to make an investment or not. The deal is removed from the portfolio at the date it is completed or withdrawn. Moreover, following Umber (2010) , when the duration of a deal exceeds one year, we will only consider 252 days (this is the case for three deals in our sample).
For each stock, we calculate the return starting the next day after the announcement, till the resolution date. Next, we made an average return for each deal (by making an arithmetic average of all daily returns) and next we pass from the daily return to the monthly return, and got to the monthly compound rate of return. Since we do not include in our analysis transaction costs (due to missing data), the portfolio return is purely theoretical. However, Mitchell and Pulvino (2001) documented this issue and found that after including transaction costs, their portfolio (consisting of only domestic deals) return of almost 16% decreased to 10%. The purpose of this article is not reporting the magnitude of the total returns but rather understanding the relationship between its components (i.e., the deal spread and its determinants, target and bid characteristics) on the one hand, and the differences between domestic and cross-border portfolios, in terms of returns and risks, on the other hand. We obtain results comparable to other papers on returns to risk arbitrage.
As the multivariate regressions showed, cross-border offers do not show significant different spreads than domestic deals, which can be translated into a similar amount of risk perceived by the capital market regarding the outcome of cross-border deals. As a generally-accepted aspect, the deal spread includes all expectations on the success of the deal. Hence, higher spreads mean a higher probability of deal failure, of a larger duration, and of price amendments. If cross-border bids show similar spreads compared to domestic ones, than the profitability of merger arbitrage investment strategy should also be similar.
Next, we documented the difference between domestic and cross-border merger arbitrage portfolios. Table 5 shows the monthly returns generated by each portfolio over the 2000-2013 period. In total, the full sample of merger arbitrage investments registered a loss of 0.0466%. The domestic merger arbitrage portfolio lost 0.0850%, while the cross-border portfolio gained 0.0037%. Hence, the cross-border portfolio registered a higher performance comparing to the domestic portfolio, however the difference between the two portfolios is not remarkable. Our results are not in line with findings of Umber (2010) that focused on larger portfolios, based on 795 total transactions, distributed in domestic and cross-border portfolios. He reports return of 385% for the domestic portfolio and 234% for the cross-border merger arbitrage portfolio. As we can see, he concluded that the cross-border portfolio's performance is dramatically inferior to the performance of the domestic portfolio. Unlike this, we find larger returns for the cross-border portfolio. We base this divergence on sample sizes and the corresponding level of diversification. Moreover, we are not able to continue with adjustments for equal portfolio sizes and with randomly drawn portfolios since the total number of transactions does not allow for it and this technique would aggravate our results.
In order to adjust the returns for the overall economic conditions, we propose a different approach. We compute the difference between the return of the target's stock and the return of the WIG index, with the aim to control for market downturns or booms, and obtain the adjusted return. We find different results: for the domestic portfolios, the average monthly return of 0.08% is higher than for the cross-border deals, with only 0.01%. However, the Sharpe ratio is similarly higher for the domestic deals, meaning a higher return per unit of risk, or likewise lower risks in case of domestic transactions.
As a measure of the risk, the most used indicator is the Sharpe-ratio (see, e.g., Jindra & Walkling, 2004; Mengkiat, 2008; Umber, 2010) . This indicator measures the amount of excess-return per unit of volatility and it is computed by dividing the average risk premium of the portfolio by its standard deviation. When computing the risk premium, we used the Poland Government Bond for 15-year fixed rate bonds denominated in euro. In March 2000, Poland launched the 15-year Eurobond issue denominated in euro. The bonds are listed on the Luxemburg Stock Exchange and are paying a coupon of 6% annually, on a nominal amount of €1 billion.
However, we also recognise the weaknesses of this risk measure. Given that standard deviation measures the total level of risk, the Sharpe ratio does not conclude on what investment is best for a well-diversified portfolio, but it shows which deal is better of the two being evaluated. The total risk of an investment includes both company-specific and systemic risk, while a well-diversified portfolio should include practically no firm-specific risk since it is offset by the other securities. Hence, it may be suitable to select an investment with a lower Sharpe ratio for the sake of keeping a well-diversified portfolio (for a more detailed discussion, see Sharpe, 1994) . However, in our case we obtained negative Sharpe ratios for the equally weighted portfolio as well as for the domestic one, meaning that risk free asset would have performed better than the two portfolios. We did not encounter this situation in other studies; therefore, we should carefully interpret this. One possible reason is the sample size: the portfolios might not be well diversified and so the firm-specific risk might be actually incorporated in the Sharpe ratio. Additionally, the sample is comprised of 54% pennystocks. A reasonable assumption is that they might be affected by similar conditions in the economy, given that they are representing companies in financial distress, possibly willing to be acquired (Jindra & Walkling, 2004; Umber, 2010) . In Table 5 , the domestic merger arbitrage portfolio indicates the highest Sharpe-ratio, however negative, of -17.09. This shows that domestic transactions provide the highest excess return per unit of volatility (or the lowest loss per unit of risk). Moreover, the lowest Sharpe ratio is obtained for the cross-border portfolio, documenting a higher risk in deal consummation of domestic transactions. If we look at others researches, we may observe similar results: Umber (2010) reports a higher value for Sharpe ratio for the domestic portfolio (0.81), compared to the cross-border deals (0.48). Once again, one major weakness of this measure of risk is that it is problematic to interpret especially when negative values are concerned. Therefore, we recognise that our portfolios present different excess returns per unit of volatility, however we cannot say much about the magnitude of these losses.
To summarise our findings, we put together report the results we obtained for both deal spread analysis (with the multivariate regression) and the portfolio performance analysis. Table 6 illustrates the risk in merger arbitrage strategy for the cross-border portfolio in relation to the domestic one. Each arrow shows the level of risk, and might be understood as follows: a higher level of risk is indicated by an upwards arrow, while similar level of risk is shown by an arrow pointing to the right. On the left hand side of the table, we put the qualitative information revealed by the regression coefficients on deal spreads. In accordance with Umber (2010), we name this the ex ante expectations by the capital market. As the cross-border coefficient is not significant, we assign an arrow pointing to the right. This indicates that the capital market expects the same risk for cross-border and domestic transactions. On the right hand side in column 2 we compare the outcomes of the arbitrage portfolio strategy, which returns the ex post realisation of the transaction. Although the cross-border portfolio is the only one reporting positive returns, the Sharpe ratio indicates the lowest excess return per unit of volatility. Hence, we assign an upwards arrow, meaning higher risks than its domestic counterpart.
In line with the results of the author whose methodology we followed, we find that overall, deal spreads do not correctly reflect the level of risk in merger arbitrage strategies, i.e., the deal consummation timing, the likelihood of failure, and the probability of deal revising. 
Robustness check
We conduct some robustness checks in order to validate our results of no significant relationship between bid premiums and deal spreads in domestic and cross-border M&A. First, so far we computed the bid premium following Umber (2010) , as the difference between the offer price and the average target stock price on day 30 until 10 before the announcement. Now, we follow Jindra and Walkling (2004) and compute the premium as the difference between the offer price and the target stock price in the day 42 before the announcement. Yet, we did not find any statistically significant relation with the cross-border coefficient. Next, we varied our base date for the analysis. The rationale behind this choice is that by using the spread analysis on the first day after the M&A announcement may possibly bound our results. Even if the process of collecting the data was precise and we used reliable sources, some M&A announcement dates from our sample could be inaccurate. As the literature on M&A suggests, some announcement dates might be incorrect and the true dates might diverge by a couple of days. Therefore, we use the spread between the offer price and the target's closing stock price starting 10 days prior to the announcement till day 10 after the announcement. We find a statistically significant relationship at 10% confidence level for the cross-border coefficient in day nine and eight before the announcement (we include in the regression analysis the same variables used in Table 3 ). Moreover, we observe that the cross-border coefficient evolutes from negative to positive in the period -10 to+10. This indicates that the offer price starting 10 days before the announcement is below the target market price and it is gradually adjusted only after the announcement is made, when the target stock price will trade above the offer price. However, this is not in line with the related literature (for an opposite finding, see Umber, 2010) and we can conclude that the capital market in Poland did not correctly incorporate information related to M&A announcements in pricing the target stocks.
Conclusion
Regardless of active research on M&A, much remains unidentified on the subject of speculative activity around deal announcements and its consequence on the market pricing of a target company's stock. This article investigates the speculation spread, measured as the percentage difference between the offer price and the closing stock price one day after the announcement of a M&A. In theory, post-announcement deal spreads are a measure of risk in merger arbitrage investments, reflecting investors' perception on the expected time to completion, the likelihood of deal failure, as well as the probability of price amendments. This article contributes to the existing literature by being the first research (as far as we know) focusing on Polish domestic and cross-border transactions, on the relationship between the ex ante indication (as measured by deal spreads) and the ex post completion in risk arbitrage portfolios.
We found no statistically significant difference between deal spreads and premiums of domestic and foreign acquisitions. These results are robust to the variation of announcement dates. This finding is supported by the results of Umber (2010) , who also found no difference in deal spread between domestic and foreign deals, in Europe.
As a consequence, capital markets assess domestic and foreign bids as equally risky. Consequently, we further expect similar level of returns to materialise in the ex post completion in risk arbitrage portfolios. Consistent with our model, a negative relationship between the bid premium and deal spread is reported. Umber (2010) documented the same negative relationship, however other studies (e.g., Baker & Savasoglu, 2002; Jindra & Walkling, 2004) found a positive relationship. Moreover, we found that duration is a key factor to consider when investing in risk arbitrage. Similar to Jindra and Walkling (2004) we found positive coefficients on the duration, consistent with longer deals being more expensive.
The analysis of the two portfolios (i.e., domestic and foreign) revealed indeed higher returns on cross-border merger arbitrage investment than in domestic portfolio, with a corresponding higher level of risk. We cannot come to a decision concerning investors' expectations about transaction consummation, higher failure rates or numerous offer price cuts, but investors seem more pessimistic with regards to these factors in cross-border deals with Polish targets. In view of that, we state that risk arbitrageurs should be aware that even if the differences in spreads between domestic and foreign announced M&A are not significant, they can earn higher returns with a corresponding higher risk for the foreign biddings.
As a final reflection, taken as a whole, deal spreads do not correctly reflect the level of risk in merger arbitrage strategies with Polish targets. Maybe accounting for transaction costs would have lowered the cross-border portfolio returns, since investing in such deals impose additional costs. Thus, a future direction to consider for further research would be to include in the analysis transaction costs, in order to make results more robust. Another exciting debate that could make the point for a future research is the distinction between deals between emerging and developed markets. This is particularly interesting since the volume of cross-border transactions has increased in recent years.
Notes
1. There are also more complex M&A agreements, where the target company's shareholders exchange their stocks for a combination of cash, preferred stock and warrants. However, we did not find many studies dealing with speculation spreads in such deals, because concluding on the value of the hedge is not possible due to unavailabble data on the market values of hybrid instruments. 2. According to Global IPO trends, 2011, E&Y, available at https://www.ey.com/GL/en/Services/ Strategic-Growth-Markets/Global-IPO-trends-2011---Europe 3. In the case of Xandora Holdings and Empik Centrum Investments, that launched an offer for a stake in NFI EMF; the board recommends the bid.
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